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ABSTRACT
Objective To assess the effectiveness of acute geriatric
units compared with conventional care units in adults
aged 65 or more admitted to hospital for acute medical
disorders.
Design Systematic review and meta-analysis.
Data sourcesMedline, Embase, and the Cochrane Library
up to 31 August 2008, and references from published
literature.
Review methods Randomised trials, non-randomised
trials, and case-control studies were included. Exclusions
were studies based on administrative databases, those
that assessed care for a single disorder, those that
evaluated acute and subacute care units, and those in
which patients were admitted to the acute geriatric unit
after three ormoredays of beingadmitted to hospital. Two
investigators independently selected the studies and
extracted the data.
Results 11 studies were included of which five were
randomised trials, four non-randomised trials, and two
case-control studies. The randomised trials showed that
compared with older people admitted to conventional
care units those admitted to acute geriatric units had a
lower risk of functional decline at discharge (combined
odds ratio0.82,95%confidence interval0.68 to0.99)and
weremore likely to live at homeafter discharge (1.30,1.11
to 1.52), with no differences in case fatality (0.83, 0.60 to
1.14). The global analysis of all studies, including non-
randomised trials, showed similar results.
Conclusions Care of people aged 65 or more with acute
medical disorders in acute geriatric units produces a
functional benefit compared with conventional hospital
care, and increases the likelihood of living at home after
discharge.
INTRODUCTION
Adequate hospital care for older people (≥65 years) with
acute medical disorders requires a comprehensive
assessment by multidisciplinary teams to detect early
those patients at highest risk of functional decline and
institutionalisation.1-3 Such care also requires early
planning for discharge, and follow-up.1-3 The primary
aim of this model of care is to reduce functional decline,
which is the main determinant of quality of life, cost of
care, and vital prognosis.4 Delaying functional decline
and increasing thechancesof livingathomeareat leastas
important as reducing case fatality in frail older people.2
Several interventions have been proposed to
improve the effectiveness and efficiency of hospital
care for older people with acute medical disorders.
Assessment of geriatric patients by a multidisciplinary
consultation teamhas not, however, shownbenefits for
case fatality, functional decline, or place of residence at
discharge.2 5 Hospital at home care for elderly medical
patients reduces hospital stay but increases overall
length of care, and objective evidence of economic
benefit is insufficient.6 Another type of intervention is
that provided by multidisciplinary geriatric teams in
“acute care for elders units” or acute geriatric units.
Previous reviews lumped such units with geriatric
evaluation and management units, which normally
care for elderly people after stabilisation of an acute
condition.2 7-9 Other reviews have focused on partial
aspects of acute care such as discharge planning or
physiotherapy.10 11 To our knowledge only one review
has been published on the effectiveness of acute
geriatric units, and that provided only descriptive
data.12
We systematically reviewed studies on the effect of
acute geriatric units compared with conventional
hospital care in the treatment of older people with
acute medical disorders. We hypothesised that acute
geriatric units would reduce functional decline,
increase the proportion of patients able to live at
home after discharge, reduce case fatality, and result in
shorter hospital stays than conventional hospital units.
METHODS
Our review included randomised trials, non-rando-
mised trials, and case-control studies that compared
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outcome of care in acute geriatric units with that in
conventional hospital units in patients aged 65 years or
more with acute medical disorders. Acute geriatric
units were defined as hospital units with their own
physical location and structure and runby a specialised
multidisciplinary teamwithdirect responsibility for the
care of elderly people with acute medical disorders,
including acute exacerbations of chronic diseases. This
definition is based on seminal research on acute
geriatric units1 2w3 w6 and is consistent with previous
definitions in this discipline; for example, two studies
stated that an acute geriatric unit is an interdisciplinary
model for providing care to older adults during
admission to hospital for an acute medical illness.4 13
These studies agreed with those of other authors that
the acute geriatric unit is a defined medical unit that
uses an interdisciplinary team specialising in geriatric
care toprovide increasedattention toapatient’s levelof
functioning, specific treatment of diagnoses common
toolderpeople, and integratedplanningofdischarge to
maximise clinical outcomes.4 13w5 w9 w10 Patients are
admitted to acute geriatric units for acute problems
such as pneumonia, heart failure, sepsis, delirium,
urinary tract infections, or chronic obstructive pul-
monary disease, which do not require treatment in
other specialised units (for example, intensive care unit
or coronary unit).
We excluded studies that used secondary data from
databases designed for the purposes of healthcare
administration, with information not collected directly
from the patients by the researchers.We also excluded
studies that evaluated interventions aimed at a specific
medical disorder (for example, stroke units, psycho-
geriatric units) or surgical process (for example,
orthogeriatric units). To ensure we did not include
studies that evaluated care provided out of the acute
phase we excluded studies that assessed units with care
lasting beyond the acute phase and those with patients
admitted to the intervention unit three or more days
after hospital admission.
Outcome variables
The primary outcomes were functional decline, living
at home,andcase fatality atdischargeand threemonths
later. We considered functional decline to be loss of
independence in one or more basic activities of daily
living comparedwith the situationbefore admission.4 14
Toassessbasic activities of daily livingweused theKatz
index and the Barthel index; each basic activity
(transfers, mobility, dressing, eating, bathing) was
classified as independent or dependent according to
the need for physical assistance to carry out the
activity.14w3 w6 w10 The secondary outcomes were hos-
pital stay during the index admission, the cost of the
indexadmission, and readmission at threemonths after
discharge.
Literature search and data extraction
We searched Medline, Embase, and the Cochrane
central registerof controlled trials up to31August 2008
(see web extra appendix for search strategy) and
scanned the reference lists of reviews and relevant
articles. We included articles in English and Spanish.
To obtain information on unpublished studies or to
complete data for published studies on the hospital
unit, patients’ characteristics, hospital stay, and costs
we contacted the authors.
Two investigators (JJB and FS) evaluated the
eligibility and methodological quality of studies
obtained from the literature search. In cases of
discrepancy a third researcher (JLA) reviewed the
studies, and agreement was reached by consensus. JJB
and FS independently extracted and compared the
data.
Quality assessment
For randomised trials we extracted information on
concealment of allocation, the proportion of patients
lost to follow-up, the use of intention to treat analysis,
and whether the assessment of outcomes was done
blinded to intervention group. For non-randomised
trials we recorded only losses to follow-up and type of
outcome assessment.
We summarised the overall quality of randomised
trials with the Jadad scale, excluding blinding of the
intervention as this is not possible for acute geriatric
units.9 15 Thus the scores ranged from 0 to 3. For all
studies we also used the Van Tulder scale, scored from
0 to 19 (highest quality), which has been used in other
systematic reviews of interventions in the care of
elderly people.16
Data synthesis
For dichotomous outcomes we give the results as
combined odds ratios with 95% confidence intervals
and for quantitative outcomes as differences in means
with standard errors.We used fixed effects methods to
combine the outcomes across studies, except when
Retrieved for more detailed evaluation (n=124):
  Published (n=122)
  Unpublished (n=2)
Included in review (n=11):
  Randomised controlled  studies (n=5)w1-w6
  Controlled studies (n=6)w7-w12
Rejected (n=112):
  Consulting team (n=23)w13-w35
  Medical stability-subacute care (n=17)w36-w52
  Acute and subacute care (n=6)w53-w58
  Age <65 years (n=4)w59-w62
  Hospital administrative database (n=6)w63-w68
  Historical cohorts (n=1)w69
  Non-comprehensive multidisciplinary intervention (n=7)w70-w76
  Intervention not described (n=2)w77 w78
  Descriptive studies (n=15)w79-w93
  Non-hospital interventions (n=5)w94-w98
  Other (n=12)w99-w110
  Reviews (n=14)
Articles identified by search of title or abstract (n=4537)
Fig 1 | Flow of papers through study
RESEARCH
page 2 of 9 BMJ | ONLINE FIRST | bmj.com
C
h
a
ra
ct
e
ri
st
ic
s
o
f
st
u
d
ie
s
in
cl
u
d
e
d
in
m
et
a
-a
n
a
ly
si
s
S
tu
d
y
(s
e
tt
in
g
)
D
e
si
g
n
(q
u
a
li
ty
)
a
n
d
p
a
rt
ic
ip
a
n
ts
C
o
m
p
a
ri
so
n
g
ro
u
p
s
In
te
rv
e
n
ti
o
n
U
su
a
lc
a
re
O
u
tc
o
m
e
s
Ti
m
e
o
f
a
ss
e
ss
m
e
n
t
A
cu
te
g
e
ri
a
tr
ic
u
n
it
C
o
n
tr
o
l
C
o
ll
a
rd
1
9
8
5
w
1
(2
co
m
m
u
n
it
y
h
o
sp
it
a
ls
,
U
S
A
)
R
a
n
d
o
m
is
e
d
co
n
tr
o
lle
d
tr
ia
l
(J
a
d
a
d
1
,
V
a
n
Tu
ld
er
9
),
m
e
d
ic
a
l
a
n
d
su
rg
ic
a
lp
a
ti
en
ts
a
ge
d
6
5
o
r
m
o
re
a
d
m
it
te
d
fr
o
m
em
er
ge
n
cy
d
e
p
a
rt
m
e
n
t:
3
3
%
a
cu
te
g
er
ia
tr
ic
u
n
it
,
4
5
%
co
n
tr
o
l
n
=2
1
8
;
m
ea
n
a
ge
7
8
.5
ye
a
rs
,
6
7
%
w
o
m
en
;
1
0
%
re
si
d
in
g
in
n
u
rs
in
g
h
o
m
e,
m
a
jo
r
d
ia
gn
o
st
ic
a
d
m
is
si
o
n
:
ca
rd
ia
c
1
0
%
,
re
sp
ir
a
to
ry
2
6
%
,
fr
a
ct
u
re
s
1
3
%
,
ce
re
b
ro
va
sc
u
la
r
o
r
n
e
u
ro
lo
gi
ca
l
2
4
%
,
in
te
st
in
a
l1
6
%
n
=4
7
7
;
m
e
a
n
a
ge
7
8
ye
a
rs
,
5
9
%
w
o
m
en
;
8
.4
%
re
si
d
in
g
in
n
u
rs
in
g
h
o
m
e,
m
a
jo
r
d
ia
g
n
o
st
ic
a
d
m
is
si
o
n
:
ca
rd
ia
c
1
9
%
,
re
sp
ir
a
to
ry
2
7
%
,
fr
a
ct
u
re
s
1
5
%
,
ce
re
b
ro
va
sc
u
la
r
o
r
n
eu
ro
lo
gi
ca
l
2
2
%
,
in
te
st
in
a
l9
%
2
a
cu
te
ge
ri
a
tr
ic
u
n
it
s
(1
0
b
ed
s)
,
co
m
p
re
h
en
si
ve
a
ss
e
ss
m
en
t,
in
te
rd
is
ci
p
lin
a
ry
co
n
fe
re
n
ce
s
tw
ic
e
w
ee
kl
y,
ea
rl
y
d
is
ch
a
rg
e
p
la
n
n
in
g.
C
o
re
te
a
m
:
re
gi
st
er
e
d
n
u
rs
e
tr
a
in
ed
fo
r
p
ro
je
ct
,
so
ci
a
l
w
o
rk
er
,
p
h
ys
io
th
e
ra
p
is
t,
o
cc
u
p
a
ti
o
n
a
lt
h
er
a
p
is
t,
p
h
ys
ic
ia
n
N
o
t
d
es
cr
ib
ed
C
a
se
fa
ta
lit
y,
in
st
it
u
ti
o
n
a
lis
a
ti
o
n
,
se
lf
re
la
te
d
h
ea
lt
h
,
le
n
gt
h
o
f
st
a
y,
co
st
s
H
o
sp
it
a
l
a
d
m
is
si
o
n
,
a
n
d
d
is
ch
a
rg
e
H
a
rr
is
1
9
9
1
w
2
(g
e
n
er
a
l
h
o
sp
it
a
l,
A
u
st
ra
lia
)
R
a
n
d
o
m
is
e
d
co
n
tr
o
lle
d
tr
ia
l
(J
a
d
a
d
2
,
V
a
n
Tu
ld
er
9
),
m
e
d
ic
a
l
p
a
ti
en
ts
a
ge
d
7
0
o
r
m
o
re
n
o
t
re
si
d
in
g
in
n
u
rs
in
g
h
o
m
e,
1
0
0
%
a
d
m
it
te
d
fr
o
m
em
er
ge
n
cy
d
e
p
a
rt
m
e
n
t
n
=9
7
;
m
e
a
n
a
ge
7
9
ye
a
rs
,
6
5
%
w
o
m
en
,
m
a
jo
r
d
ia
gn
o
st
ic
a
d
m
is
si
o
n
:
ci
rc
u
la
to
ry
4
9
.5
%
,
re
sp
ir
a
to
ry
1
0
.3
%
,
m
en
ta
l
d
is
o
rd
er
s
7
.2
%
,n
eo
p
la
sm
5
.2
%
,
ga
st
ro
in
te
st
in
a
l5
.2
%
n
=1
7
0
;
m
e
a
n
a
ge
7
8
ye
a
rs
,
5
9
%
w
o
m
en
,
m
a
jo
r
d
ia
gn
o
st
ic
a
d
m
is
si
o
n
:
ci
rc
u
la
to
ry
4
6
.5
%
,
re
sp
ir
a
to
ry
1
7
.1
%
,
m
en
ta
l
d
is
o
rd
er
s
4
.1
%
,n
eo
p
la
sm
3
.5
%
,
ga
st
ro
in
te
st
in
a
l3
.5
%
A
cu
te
ge
ri
a
tr
ic
u
n
it
(1
4
b
ed
s)
,
co
m
p
re
h
en
si
ve
a
ss
e
ss
m
en
t.
C
o
re
te
a
m
:
re
gi
st
er
ed
n
u
rs
e,
so
ci
a
lw
o
rk
e
r,
p
h
ys
io
th
er
a
p
is
t,
o
cc
u
p
a
ti
o
n
a
lt
h
er
a
p
is
t,
p
h
ys
ic
ia
n
S
im
il
a
r
m
e
d
ic
a
ls
ta
ff
b
u
t
le
ss
ti
m
e
d
ev
o
te
d
b
y
n
u
rs
in
g
a
n
d
d
e
d
ic
a
te
d
p
h
ys
io
th
er
a
p
is
t,
o
cc
u
p
a
ti
o
n
a
lt
h
e
ra
p
is
t,
a
n
d
so
ci
a
lw
o
rk
er
.S
im
ila
r
a
cc
e
ss
to
u
n
d
er
ta
ke
d
is
ch
a
rg
e
p
la
n
n
in
g
C
a
se
fa
ta
lit
y,
in
st
it
u
ti
o
n
a
lis
a
ti
o
n
,
fu
n
ct
io
n
a
l
a
n
d
co
gn
it
iv
e
o
u
tc
o
m
es
,
le
n
gt
h
o
f
st
a
y
H
o
sp
it
a
l
a
d
m
is
si
o
n
,
d
is
ch
a
rg
e,
a
n
d
3
,
6
,
9
,
a
n
d
1
2
m
o
n
th
s
a
ft
er
d
is
ch
a
rg
e
La
n
d
ef
el
d
1
9
9
5
w
3
w
4
(u
n
iv
er
si
ty
h
o
sp
it
a
l,
U
S
A
)
R
a
n
d
o
m
is
e
d
co
n
tr
o
lle
d
tr
ia
l
(J
a
d
a
d
3
,
V
a
n
Tu
ld
er
1
4
.5
),
m
e
d
ic
a
lp
a
ti
e
n
ts
a
g
ed
7
0
o
rm
o
re
n
o
t
a
d
m
it
te
d
to
a
sp
e
ci
a
li
ty
u
n
it
(i
n
te
n
si
ve
,c
a
rd
io
lo
gy
,o
n
co
lo
gy
),
1
0
0
%
a
d
m
it
te
d
fr
o
m
em
e
rg
e
n
cy
d
e
p
a
rt
m
e
n
t
n
=3
2
7
;
m
ea
n
a
ge
8
0
.2
ye
a
rs
,
6
8
%
w
o
m
en
,
7
%
in
lo
n
g
te
rm
ca
re
.I
n
d
e
p
e
n
d
e
n
ce
b
a
si
c
a
ct
iv
it
ie
s
o
f
d
a
ily
li
vi
n
g
6
2
%
,
m
a
jo
r
d
ia
gn
o
st
ic
a
d
m
is
si
o
n
:
n
e
u
ro
lo
gi
ca
l1
1
%
,
ca
rd
ia
c
1
8
%
,
in
fe
ct
io
n
s
1
8
%
,p
u
lm
o
n
a
ry
1
9
%
,
ga
st
ro
in
te
st
in
a
l1
9
%
n
=3
2
4
;
m
e
a
n
a
ge
8
0
.1
ye
a
rs
,
6
5
%
w
o
m
en
,9
%
re
si
d
in
g
in
lo
n
g
te
rm
ca
re
,
in
d
ep
en
d
en
ce
b
a
si
c
a
ct
iv
it
ie
s
o
f
d
a
il
y
liv
in
g
6
2
%
,
m
a
jo
r
d
ia
gn
o
st
ic
a
d
m
is
si
o
n
:
n
eu
ro
lo
gi
ca
l1
3
%
,
ca
rd
ia
c
1
5
%
,
in
fe
ct
io
n
s
2
0
%
,p
u
lm
o
n
a
ry
1
4
%
,
ga
st
ro
in
te
st
in
a
l2
0
%
A
cu
te
ge
ri
a
tr
ic
u
n
it
(1
4
b
ed
s)
p
re
p
a
re
d
en
vi
ro
n
m
e
n
t,
co
m
p
re
h
en
si
ve
a
ss
e
ss
m
en
t,
in
te
rd
is
ci
p
lin
a
ry
co
n
fe
re
n
ce
d
a
il
y,
m
ed
ic
a
lr
ev
ie
w
d
a
ily
,e
a
rl
y
d
is
ch
a
rg
e
p
la
n
n
in
g.
C
o
re
te
a
m
:
ge
ri
a
tr
ic
ia
n
,
re
gi
st
er
ed
n
u
rs
e,
so
ci
a
lw
o
rk
e
r,
p
h
ys
io
th
er
a
p
is
t,
n
u
tr
it
io
n
is
t
S
im
il
a
r
h
o
sp
it
a
ls
u
p
p
o
rt
ed
st
a
ff
in
g
ra
ti
o
s
a
n
d
a
cc
e
ss
to
si
m
ila
rh
o
sp
it
a
lp
ro
vi
d
ed
su
p
p
o
rt
se
rv
ic
es
C
a
se
fa
ta
lit
y,
in
st
it
u
ti
o
n
a
lis
a
ti
o
n
,
fu
n
ct
io
n
a
l
a
n
d
m
e
n
ta
lo
u
tc
o
m
es
,
se
lf
re
la
te
d
h
ea
lt
h
,
le
n
gt
h
o
f
st
a
y,
co
st
s
H
o
sp
it
a
l
a
d
m
is
si
o
n
,
d
is
ch
a
rg
e,
a
n
d
3
m
o
n
th
s
a
ft
er
d
is
ch
a
rg
e
A
sp
lu
n
d
2
0
0
0
w
5
(u
n
iv
er
si
ty
h
o
sp
it
a
l,
S
w
e
d
en
)
R
a
n
d
o
m
is
e
d
co
n
tr
o
lle
d
tr
ia
l
(J
a
d
a
d
2
,
V
a
n
Tu
ld
er
1
3
.5
),
m
e
d
ic
a
lp
a
ti
e
n
ts
a
g
ed
7
0
o
rm
o
re
n
o
t
a
d
m
it
te
d
to
a
sp
e
ci
a
lt
y
u
n
it
(i
n
te
n
si
ve
,
ca
rd
io
lo
g
y,
st
ro
ke
),
1
0
0
%
a
d
m
it
te
d
fr
o
m
em
e
rg
e
n
cy
d
e
p
a
rt
m
e
n
t
n
=1
9
0
;
m
ea
n
a
ge
8
1
ye
a
rs
,
5
8
%
w
o
m
en
,
1
6
%
re
si
d
in
g
in
a
n
in
st
it
u
ti
o
n
,
b
a
se
lin
e
in
d
ep
en
d
en
ce
in
b
a
si
c
a
ct
iv
it
ie
s
o
f
d
a
ily
li
vi
n
g
5
2
%
n
=2
2
3
;
m
e
a
n
a
ge
8
1
ye
a
rs
,
6
3
%
w
o
m
en
,
1
6
%
re
si
d
in
g
in
a
n
in
st
it
u
ti
o
n
,
b
a
se
li
n
e
in
d
ep
en
d
en
ce
in
b
a
si
c
a
ct
iv
it
ie
s
o
f
d
a
il
y
liv
in
g
4
4
%
A
cu
te
ge
ri
a
tr
ic
u
n
it
(1
1
b
ed
s)
o
rg
a
n
is
ed
so
le
ly
fo
r
st
u
d
y,
co
m
p
re
h
en
si
ve
a
ss
e
ss
m
en
t,
in
te
rd
is
ci
p
lin
a
ry
co
n
fe
re
n
ce
1
d
a
y
a
w
e
ek
,e
a
rl
y
re
h
a
b
ili
ta
ti
o
n
a
n
d
d
is
ch
a
rg
e
p
la
n
n
in
g.
C
o
re
te
a
m
:
in
te
rn
is
t,
ge
ri
a
tr
ic
ia
n
,
re
gi
st
er
ed
n
u
rs
e
,
p
h
ys
io
th
e
ra
p
is
t,
o
cc
u
p
a
ti
o
n
a
l
th
er
a
p
is
t,
d
ie
ti
ci
a
n
In
u
n
it
:
n
o
p
h
ys
io
th
e
ra
p
is
t,
o
cc
u
p
a
ti
o
n
a
lt
h
e
ra
p
is
t,
o
r
d
ie
ti
ci
a
n
ro
u
ti
n
e
ly
a
va
il
a
b
le
.
S
o
ci
a
lw
o
rk
e
r
p
a
rt
ti
m
e.
N
o
ge
ri
a
tr
ic
ia
n
.F
re
q
u
e
n
t
re
la
ti
o
n
b
e
tw
ee
n
st
a
ff
o
f
b
o
th
a
cu
te
ge
ri
a
tr
ic
a
n
d
u
su
a
lc
a
re
u
n
it
s)
C
a
se
fa
ta
lit
y,
in
st
it
u
ti
o
n
a
lis
a
ti
o
n
,
fu
n
ct
io
n
a
l
a
n
d
co
gn
it
iv
e
o
u
tc
o
m
es
,
p
sy
ch
o
lo
gi
ca
lw
el
lb
ei
n
g,
le
n
gt
h
o
f
st
a
y,
co
st
s
H
o
sp
it
a
l
a
d
m
is
si
o
n
,
d
is
ch
a
rg
e,
a
n
d
3
m
o
n
th
s
a
ft
er
d
is
ch
a
rg
e
C
o
u
n
se
ll
2
0
0
0
w
6
(c
o
m
m
u
n
it
y
te
a
ch
in
g
h
o
sp
it
a
l,
U
S
A
)
R
a
n
d
o
m
is
e
d
co
n
tr
o
lle
d
tr
ia
l
(J
a
d
a
d
3
,
V
a
n
Tu
ld
er
1
4
.5
),
m
e
d
ic
a
lp
a
ti
e
n
ts
a
g
ed
7
0
o
rm
o
re
n
o
t
a
d
m
it
te
d
to
a
sp
e
ci
a
lt
y
u
n
it
(i
n
te
n
si
ve
,
ca
rd
io
lo
g
y,
o
n
co
lo
gy
)
a
n
d
n
o
t
re
si
d
in
g
in
a
n
u
rs
in
g
h
o
m
e,
1
0
0
%
a
d
m
it
te
d
fr
o
m
em
er
ge
n
cy
d
ep
a
rt
m
en
t
n
=7
6
7
;
m
ea
n
a
ge
8
0
ye
a
rs
,
6
0
%
w
o
m
en
,
in
d
ep
en
d
en
ce
in
b
a
si
c
a
ct
iv
it
ie
s
o
f
d
a
ily
li
vi
n
g
6
1
%
,
m
a
jo
r
d
ia
gn
o
st
ic
a
d
m
is
si
o
n
:
n
e
u
ro
lo
gi
ca
l1
9
%
,
ca
rd
ia
c
1
1
%
,
in
fe
ct
io
n
s
1
4
%
,p
u
lm
o
n
a
ry
2
5
%
,
ga
st
ro
in
te
st
in
a
l2
0
%
n
=7
6
4
;
m
e
a
n
a
ge
7
9
ye
a
rs
,
6
1
%
w
o
m
en
,
in
d
e
p
e
n
d
e
n
ce
in
b
a
si
c
a
ct
iv
it
ie
s
o
f
d
a
il
y
liv
in
g
6
3
%
,
m
a
jo
r
d
ia
gn
o
st
ic
a
d
m
is
si
o
n
:
n
eu
ro
lo
gi
ca
l2
1
%
,
ca
rd
ia
c
1
2
%
,
in
fe
ct
io
n
s
1
4
%
,p
u
lm
o
n
a
ry
2
3
%
,
ga
st
ro
in
te
st
in
a
l1
7
%
A
cu
te
ge
ri
a
tr
ic
u
n
it
(3
4
b
ed
s)
p
re
p
a
re
d
en
vi
ro
n
m
e
n
t,
co
m
p
re
h
en
si
ve
a
ss
e
ss
m
en
t,
in
te
rd
is
ci
p
lin
a
ry
co
n
fe
re
n
ce
d
a
il
y,
m
ed
ic
a
lr
ev
ie
w
d
a
ily
,e
a
rl
y
d
is
ch
a
rg
e
p
la
n
n
in
g.
C
o
re
te
a
m
:
ge
ri
a
tr
ic
ia
n
,
re
gi
st
er
ed
n
u
rs
e,
so
ci
a
lw
o
rk
e
r,
p
h
ys
io
th
er
a
p
is
t
S
im
il
a
r
a
tt
en
d
in
g
p
h
ys
ic
ia
n
a
n
d
n
u
rs
in
g
st
a
ff
to
p
a
ti
en
t
ra
ti
o
a
n
d
h
o
sp
it
a
lp
ro
vi
d
ed
su
p
p
o
rt
se
rv
ic
es
C
a
se
fa
ta
lit
y,
in
st
it
u
ti
o
n
a
lis
a
ti
o
n
,
fu
n
ct
io
n
a
l
o
u
tc
o
m
es
,
a
n
d
p
a
ti
en
t,
ca
re
gi
ve
r,
a
n
d
st
a
ff
sa
ti
sf
a
ct
io
n
,
le
n
gt
h
o
f
st
a
y,
co
st
s
H
o
sp
it
a
l
a
d
m
is
si
o
n
,
d
is
ch
a
rg
e,
a
n
d
1
,
3
,
6
,
a
n
d
1
2
m
o
n
th
s
a
ft
er
d
is
ch
a
rg
e
M
ei
ss
n
er
1
9
8
9
w
7
(c
o
m
m
u
n
it
y
te
a
ch
in
g
h
o
sp
it
a
l,
U
S
A
)
P
ro
sp
e
ct
iv
e
co
n
tr
o
ll
ed
tr
ia
l(
V
a
n
Tu
ld
er
7
),
m
ed
ic
a
lp
a
ti
en
ts
a
ge
d
7
0
o
r
m
o
re
w
it
h
p
o
te
n
ti
a
lf
o
r
fu
n
ct
io
n
a
lr
ec
o
ve
ry
,
p
a
ti
e
n
ts
a
ss
ig
n
e
d
to
u
n
it
s
b
a
se
d
o
n
a
d
m
in
is
tr
a
ti
ve
cr
it
e
ri
a
su
ch
a
s
a
va
ila
b
ili
ty
o
f
b
ed
s
a
n
d
st
a
ff
n
=1
0
3
;
m
ea
n
a
ge
8
1
ye
a
rs
,
7
1
%
w
o
m
en
,
6
3
%
a
d
m
it
te
d
fr
o
m
e
m
er
ge
n
cy
d
ep
a
rt
m
en
t
n
=7
5
;
m
ea
n
a
ge
8
0
ye
a
rs
,
6
1
%
w
o
m
en
,
6
1
%
a
d
m
it
te
d
fr
o
m
em
er
ge
n
cy
d
ep
a
rt
m
en
t
A
cu
te
ge
ri
a
tr
ic
u
n
it
(2
0
b
ed
s)
,
co
m
p
re
h
en
si
ve
a
ss
e
ss
m
en
t,
in
te
rd
is
ci
p
lin
a
ry
co
n
fe
re
n
ce
1
d
a
y
a
w
ee
k,
p
h
ys
io
th
er
a
p
y,
a
n
d
e
a
rl
y
d
is
ch
a
rg
e
p
la
n
n
in
g.
C
o
re
te
a
m
:g
er
ia
tr
ic
n
u
rs
e
co
o
rd
in
a
to
r;
th
er
a
p
is
ts
N
o
t
d
es
cr
ib
ed
C
a
se
fa
ta
lit
y,
in
st
it
u
ti
o
n
a
lis
a
ti
o
n
,
fu
n
ct
io
n
a
l
o
u
tc
o
m
es
,l
en
gt
h
o
fs
ta
y,
co
st
s
H
o
sp
it
a
l
a
d
m
is
si
o
n
,
a
n
d
d
is
ch
a
rg
e
RESEARCH
BMJ | ONLINE FIRST | bmj.com page 3 of 9
S
tu
d
y
(s
e
tt
in
g
)
D
e
si
g
n
(q
u
a
li
ty
)
a
n
d
p
ar
ti
ci
p
a
n
ts
C
o
m
p
a
ri
so
n
g
ro
u
p
s
In
te
rv
e
n
ti
o
n
U
su
a
lc
a
re
O
u
tc
o
m
e
s
Ti
m
e
o
f
a
ss
e
ss
m
e
n
t
A
cu
te
g
e
ri
a
tr
ic
u
n
it
C
o
n
tr
o
l
S
te
w
a
rt
1
9
9
9
w
8
(c
o
m
m
u
n
it
y
te
a
ch
in
g
h
o
sp
it
a
l,
U
S
A
)
P
ro
sp
e
ct
iv
e
co
n
tr
o
ll
ed
tr
ia
l(
V
a
n
Tu
ld
er
5
),
m
ed
ic
a
lp
a
ti
en
ts
a
ge
d
7
5
o
r
m
o
re
n
o
t
fu
ll
y
in
d
ep
en
d
en
t
o
r
te
rm
in
a
ll
y
ill
.I
f
a
ge
d
7
5
-8
5
,
o
th
er
fr
a
ilt
y
cr
it
er
ia
w
e
re
n
ec
e
ss
a
ry
.“
C
o
n
ve
n
ie
n
ce
sa
m
p
le
”
a
p
p
ro
xi
m
a
ti
o
n
n
=3
4
;
m
e
a
n
a
ge
8
6
ye
a
rs
,
4
9
%
w
o
m
en
n
=2
7
;
m
ea
n
a
ge
8
2
ye
a
rs
,
6
3
%
w
o
m
en
A
cu
te
ge
ri
a
tr
ic
u
n
it
(1
4
b
ed
s)
,
co
m
p
re
h
en
si
ve
a
ss
e
ss
m
en
t,
co
n
ti
n
u
it
y
o
f
ca
re
.C
o
re
te
a
m
:
ge
ri
a
tr
ic
ia
n
,
re
gi
st
er
ed
n
u
rs
e,
so
ci
a
lw
o
rk
e
r
N
o
t
d
es
cr
ib
ed
Le
n
gt
h
o
f
st
a
y,
co
st
s
H
o
sp
it
a
l
a
d
m
is
si
o
n
a
n
d
d
is
ch
a
rg
e
W
o
n
g
2
0
0
6
w
9
(t
ea
ch
in
g
h
o
sp
it
a
l,
C
a
n
a
d
a
)
P
ro
sp
e
ct
iv
e
co
n
tr
o
ll
ed
tr
ia
l(
V
a
n
Tu
ld
er
1
1
),
m
ed
ic
a
lp
a
ti
e
n
ts
a
ge
d
7
5
o
r
m
o
re
.E
xc
lu
d
ed
:
cr
it
ic
a
l
ca
re
,
p
a
ll
ia
ti
ve
ca
re
,
p
o
st
-
a
n
a
es
th
et
ic
re
co
ve
ry
.P
a
ti
e
n
ts
p
la
ce
d
in
a
cu
te
ge
ri
a
tr
ic
u
n
it
if
b
e
d
a
va
ila
b
le
,
u
su
a
lc
a
re
w
a
rd
s
h
a
d
si
x
st
ro
ke
b
ed
s
n
=3
2
4
;
m
ea
n
a
ge
8
3
.4
ye
a
rs
,
5
8
%
w
o
m
en
,2
2
.7
%
re
si
d
in
g
in
a
n
u
rs
in
g
h
o
m
e,
m
a
jo
r
d
ia
gn
o
st
ic
a
d
m
is
si
o
n
:
n
eu
ro
lo
gi
ca
l9
.5
%
,
ca
rd
io
va
sc
u
la
r
2
1
.6
%
,i
n
fe
ct
io
n
s
2
5
.3
%
,
p
u
lm
o
n
a
ry
8
.3
%
,
ga
st
ro
in
te
st
in
a
l1
3
.3
%
,
m
a
li
gn
a
n
cy
4
.6
%
n
=2
2
1
;
m
e
a
n
a
ge
8
2
.3
ye
a
rs
,
5
4
%
w
o
m
e
n
,1
6
.4
%
re
si
d
in
g
in
a
n
u
rs
in
g
h
o
m
e,
m
a
jo
r
d
ia
gn
o
st
ic
a
d
m
is
si
o
n
:
n
eu
ro
lo
gi
ca
l3
1
%
,
ca
rd
io
va
sc
u
la
r
9
%
,
in
fe
ct
io
n
s
1
3
.1
%
,
p
u
lm
o
n
a
ry
9
.5
%
,
ga
st
ro
in
te
st
in
a
l1
3
.6
%
,
m
a
lig
n
a
n
cy
5
.4
%
A
cu
te
ge
ri
a
tr
ic
u
n
it
(2
1
b
ed
s)
p
re
p
a
re
d
en
vi
ro
n
m
e
n
t,
co
m
p
re
h
en
si
ve
a
ss
e
ss
m
en
t,
in
te
rd
is
ci
p
lin
a
ry
ro
u
n
d
s
2
d
a
ys
a
w
ee
k,
m
ed
ic
a
lr
e
vi
ew
d
a
ily
,e
a
rl
y
re
h
a
b
ili
ta
ti
o
n
a
n
d
d
is
ch
a
rg
e
p
la
n
n
in
g.
C
o
re
te
a
m
:g
er
ia
tr
ic
ia
n
,
re
gi
st
e
re
d
n
u
rs
e
,
so
ci
a
lw
o
rk
er
,
p
h
ys
io
th
e
ra
p
is
t,
o
cc
u
p
a
ti
o
n
a
l
th
e
ra
p
is
t,
d
ie
ti
ci
a
n
,
a
n
d
p
h
a
rm
a
ci
st
O
n
e
in
te
rd
is
ci
p
li
n
a
ry
ro
u
n
d
a
w
ee
k,
fe
w
e
r
ge
ri
a
tr
ic
m
ed
ic
in
e
a
n
d
p
sy
ch
ia
tr
y
co
n
su
lt
a
ti
o
n
s
a
va
ila
b
le
,
sa
m
e
h
o
sp
it
a
la
n
d
fa
m
ily
p
ra
ct
it
io
n
er
s
in
vo
lv
ed
in
a
cu
te
ge
ri
a
tr
ic
a
n
d
u
su
a
lc
a
re
u
n
it
s
C
a
se
fa
ta
lit
y,
in
st
it
u
ti
o
n
a
lis
a
ti
o
n
,
le
n
g
th
o
f
st
a
y,
re
a
d
m
is
si
o
n
H
o
sp
it
a
l
a
d
m
is
si
o
n
a
n
d
d
is
ch
a
rg
e
Ze
la
d
a
2
0
0
7
w
1
0
(m
ili
ta
ry
h
o
sp
it
a
l,
P
er
u
)
P
ro
sp
e
ct
iv
e
co
n
tr
o
ll
ed
tr
ia
l(
V
a
n
Tu
ld
er
1
0
),
m
ed
ic
a
lp
a
ti
e
n
ts
a
ge
d
6
5
o
r
m
o
re
n
o
t
a
d
m
it
te
d
to
in
te
n
si
ve
u
n
it
.E
xc
lu
d
ed
:
d
e
p
e
n
d
e
n
t
in
a
ll
b
a
si
c
a
ct
iv
it
ie
s
o
f
d
a
il
y
liv
in
g,
se
ve
re
d
e
m
en
ti
a
,
se
ve
re
a
p
h
a
si
a
,
te
rm
in
a
lc
a
n
ce
r.
P
a
ti
e
n
ts
a
d
m
it
te
d
to
u
n
it
a
cc
o
rd
in
g
to
cr
it
e
ri
a
o
f
em
er
g
en
cy
d
e
p
a
rt
m
en
tt
e
a
m
a
n
d
to
a
va
ila
b
il
it
y
o
f
b
ed
s
n
=6
8
;m
ea
n
a
ge
7
9
.6
ye
a
rs
,6
2
%
w
o
m
en
,
7
9
.4
%
a
d
m
it
te
d
fr
o
m
e
m
e
rg
en
cy
d
ep
a
rt
m
en
t,
b
a
se
li
n
e
in
d
e
p
e
n
d
e
n
ce
in
b
a
si
c
a
ct
iv
it
ie
s
o
f
d
a
ily
li
vi
n
g
4
3
%
,
m
a
jo
r
d
ia
gn
o
st
ic
a
d
m
is
si
o
n
:
re
sp
ir
a
to
ry
2
6
.5
%
,
ga
st
ro
in
te
st
in
a
l1
7
.6
%
,
ca
rd
io
va
sc
u
la
r
8
.8
%
,
re
n
a
l
1
4
.7
%
,
m
et
a
b
o
lic
4
.4
%
n
=7
5
;
m
ea
n
a
ge
7
6
ye
a
rs
,
5
6
%
w
o
m
en
,
7
4
.7
%
a
d
m
it
te
d
fr
o
m
em
er
g
en
cy
d
ep
a
rt
m
en
t.
B
a
se
lin
e
in
d
ep
en
d
en
ce
in
b
a
si
c
a
ct
iv
it
ie
s
o
f
d
a
il
y
liv
in
g
5
1
%
,
m
a
jo
r
d
ia
gn
o
st
ic
a
d
m
is
si
o
n
:
re
sp
ir
a
to
ry
2
2
.7
%
,
ga
st
ro
in
te
st
in
a
l1
3
.3
%
,
ca
rd
io
va
sc
u
la
r
2
5
.3
%
,
re
n
a
l
6
.7
%
,
m
e
ta
b
o
lic
8
%
A
cu
te
ge
ri
a
tr
ic
u
n
it
(1
0
b
ed
s)
,
co
m
p
re
h
en
si
ve
a
ss
e
ss
m
en
t,
in
te
rd
is
ci
p
lin
a
ry
ro
u
n
d
s
1
d
a
y
a
w
ee
k,
ea
rl
y
d
is
ch
a
rg
e
p
la
n
n
in
g.
C
o
re
te
a
m
:
ge
ri
a
tr
ic
ia
n
,
re
gi
st
e
re
d
n
u
rs
e
,
so
ci
a
lw
o
rk
er
,
p
h
ys
io
th
e
ra
p
is
t,
o
cc
u
p
a
ti
o
n
a
l
th
e
ra
p
is
t
N
o
t
d
es
cr
ib
ed
Fu
n
ct
io
n
a
lo
u
tc
o
m
e
s,
le
n
gt
h
o
f
st
a
y
H
o
sp
it
a
l
a
d
m
is
si
o
n
a
n
d
d
is
ch
a
rg
e
B
a
rr
ic
k
1
9
9
9
w
1
1
(u
n
iv
er
si
ty
h
o
sp
it
a
l,
U
S
A
)
R
e
tr
o
sp
e
ct
iv
e
ca
se
-c
o
n
tr
o
l(
V
a
n
Tu
ld
er
8
),
m
ed
ic
a
lp
a
ti
en
ts
a
ge
d
6
5
o
rm
o
re
li
vi
n
g
in
n
u
rs
in
g
h
o
m
e
m
a
tc
h
ed
b
y
a
ge
a
n
d
fu
n
ct
io
n
a
l
st
a
tu
s
n
=3
8
4
;
m
ea
n
a
ge
8
4
.4
ye
a
rs
,
6
9
%
w
o
m
en
,
p
a
ti
en
ts
si
gn
if
ic
a
n
tl
y
m
o
re
im
p
a
ir
ed
in
b
a
si
c
a
ct
iv
it
ie
s
o
f
d
a
ily
li
vi
n
g
U
su
a
lc
a
re
u
n
it
in
sa
m
e
h
o
sp
it
a
l
(n
=7
4
,m
ea
n
a
ge
8
1
.3
ye
a
rs
,6
1
%
w
o
m
en
)
a
n
d
u
su
a
lc
a
re
u
n
it
in
o
th
er
h
o
sp
it
a
l(
n
=3
0
9
,m
ea
n
a
ge
8
3
ye
a
rs
,
6
9
%
w
o
m
en
)
A
cu
te
ge
ri
a
tr
ic
u
n
it
(2
0
b
ed
s)
,
co
m
p
re
h
en
si
ve
a
ss
e
ss
m
en
t,
co
n
ti
n
u
it
y
o
f
ca
re
.C
o
re
te
a
m
:
ge
ri
a
tr
ic
ia
n
,
re
gi
st
er
ed
n
u
rs
e
N
o
t
d
es
cr
ib
ed
C
a
se
fa
ta
lit
y,
le
n
gt
h
o
f
st
a
y
H
o
sp
it
a
l
a
d
m
is
si
o
n
,
d
is
ch
a
rg
e
,
a
n
d
6
m
o
n
th
s
a
ft
er
d
is
ch
a
rg
e
Ja
va
d
ev
a
p
p
a
2
0
0
6
w
1
2
)
(u
n
iv
er
si
ty
h
o
sp
it
a
l,
U
S
A
)
R
e
tr
o
sp
e
ct
iv
e
ca
se
-c
o
n
tr
o
l(
V
a
n
Tu
ld
er
9
),
m
ed
ic
a
lp
a
ti
en
ts
a
ge
d
6
5
o
r
m
o
re
w
it
h
co
n
g
es
ti
ve
h
ea
rt
fa
il
u
re
,
p
n
eu
m
o
n
ia
,
o
r
u
ri
n
a
ry
tr
a
ct
in
fe
ct
io
n
,
n
o
t
a
d
m
it
te
d
to
sp
ec
ia
lt
y
u
n
it
s
(i
n
te
n
si
ve
,
ca
rd
io
lo
gy
,o
n
co
lo
gy
),
m
a
tc
h
ed
b
y
se
x,
a
ge
,
e
th
n
ic
it
y
a
n
d
co
m
o
rb
id
it
y,
a
li
ve
a
t
fo
llo
w
-u
p
n
=6
8
0
;
m
ea
n
a
ge
7
9
.6
ye
a
rs
,
6
7
%
w
o
m
en
,
4
3
%
re
si
d
in
g
in
a
n
u
rs
in
g
h
o
m
e
n
=6
8
0
;
m
e
a
n
a
ge
7
9
.2
ye
a
rs
,
7
0
%
w
o
m
en
,
2
7
%
re
si
d
in
g
in
a
n
u
rs
in
g
h
o
m
e
A
cu
te
ge
ri
a
tr
ic
u
n
it
(3
6
b
ed
s)
p
re
p
a
re
d
en
vi
ro
n
m
e
n
t,
co
m
p
re
h
en
si
ve
a
ss
e
ss
m
en
t,
in
te
rd
is
ci
p
lin
a
ry
ro
u
n
d
s
3
d
a
ys
w
ee
kl
y,
m
e
d
ic
a
lr
ev
ie
w
d
a
ily
,
e
a
rl
y
d
is
ch
a
rg
e
p
la
n
n
in
g.
C
o
re
te
a
m
:
g
er
ia
tr
ic
ia
n
,
ge
ri
a
tr
ic
n
u
rs
e,
so
ci
a
lw
o
rk
er
,
p
h
ys
io
th
e
ra
p
is
t,
o
cc
u
p
a
ti
o
n
a
l
th
e
ra
p
is
t,
d
ie
ti
ci
a
n
,
a
n
d
p
h
a
rm
a
ci
st
S
im
il
a
r
st
a
ff
in
g
a
n
d
n
u
rs
e
to
p
a
ti
en
t
ra
ti
o
U
ti
li
sa
ti
o
n
o
fh
ea
lt
h
re
so
u
rc
es
,
le
n
gt
h
o
f
st
a
y,
co
st
s
H
o
sp
it
a
l
a
d
m
is
si
o
n
a
n
d
d
is
ch
a
rg
e
RESEARCH
page 4 of 9 BMJ | ONLINE FIRST | bmj.com
important heterogeneity was observed. Heterogeneity
was quantified with the I2 statistic, which measures the
percentage of variation among studies due to hetero-
geneity rather than to chance. For practical purposes
we considered heterogeneity to be important when I2
was more than 30%. When it was considered appro-
priate to combine results in these cases, we used
random effects methods.17
When we were unable to retrieve the standard
deviation for length of hospital stay and cost of hospital
admission, we approximated it from the standard error
and 95% confidence intervals.18When we were unable
to estimate the standard deviation, we contacted the
authors; this was provided for one study.w6 In three
studiesw1 w3 w11 we had to assume that the standard
deviation was the same as themean. Finally, given that
we had specific data from each of the two centres that
participated inoneof the studies,w1we considered them
as independent studies for the analysis of hospital stay
and its cost.
Althoughwe created funnel plots to identify possible
publication biases, these proved difficult to interpret
given the small number of studies. Statistical analyses
were carried out using RevMan 4.3 (Cochrane
Collaboration).
RESULTS
The literature search yielded 4038 articles. After
review of the titles and abstracts 119 articles were
selected for critical reading. Twelve articles totalling 11
studies met the inclusion criteria (fig 1). Seven of these
were done in the United States and the remainder in
Australia, Canada, Sweden, and Peru. Authors of five
studies were contacted for additional data,w3 w5 w6 w9 w10
but for only onew6 was unpublished data on patients’
livingathomeafterdischargeandat threemonthsused.
The table presents the principal characteristics of the
included studies. Five were randomised trials,w1-w6 four
were non-randomised trials,w7-w10 and two were retro-
spective case-control studies.w11 w12
The methodological quality of the studies was
heterogeneous, especially for non-randomised trials
(table). Three of the randomised trials used sealed
envelopes to allocate patients to groups.w3 w5 w6 Only
one of them did an intention to treat analysis at
discharge, but this was not done at follow-up.w6 Of the
four non-randomised trials, three used informal
procedures for allocation based on bed availability.w7
w9 w10
Criteria for patient selection were age plus a medical
condition not requiring admission to specialty units.
Five studies included patients aged 70 or more,w2 w7
three aged 65 or more,w1 w10 w11 and one aged 75 or
more.w9 One study selected patients aged 75 or more
with at least one geriatric condition.w8 Finally, one
study selected patients aged 65 or more who were
admitted for heart failure, pneumonia, or urinary tract
infection.w12 Two studies excluded older people
(≥70 years) living in a nursing home,w2 w6 whereas
anotherw11 included only those who lived in a nursing
home.
In four of the five randomised trials all the patients
came from emergency services,w2-w6 whereas in three
non-randomised studies more than 62% came from
emergency services.w7 w9 w10 Three studies did not
provide this information.w8 w11 w12
The intervention units functioned in similar ways,
generally having four characteristics that distinguished
them from conventional units: comprehensive geria-
tric assessment of patients, use of standardised instru-
ments for measurements, weekly multidisciplinary
meetings, and early planning of discharge. The
composition of the basic multidisciplinary team
typically included at least one geriatrician, nursing
staff trained in geriatrics, a social worker, and
therapists.
The follow-up period varied. All the randomised
studies except onew1 provided follow-up data at three
months, at a minimum. Five studies reported on
readmissions, two at three months after dischargew3 w5
and three at one month after discharge.w6 w9 w11
Functional decline
Only three studies presented results on functional
decline at discharge, two of which were randomised
trials (fig 2). In these two studies, which accounted for
more than 65% of patients in the randomised trials, the
patients in acute geriatric units showed a lower risk of
functional decline than those in conventional units
(combined odds ratio 0.82, 95% confidence interval
0.68 to 0.99). After the inclusion of a non-randomised
study, results were similar (0.78, 0.65 to 0.94) but
showed greater heterogeneity (I2=55.7%) because of
the large reduction in functional decline in the acute
geriatric unit in that study (0.35, 0.17 to 0.76).w10
Only one studyw6 provided data on functional
decline at three months after discharge, with no
differences in the incidence of functional decline
between the groups.Another three randomised studies
provided data that could not be analysed but reported
an absence of differences in functional decline at three
months after discharge.w2 w3 w5
Living at home
In randomised studies, patients cared for in acute
geriatric units were more likely to be living at home
after discharge (1.30, 1.11 to 1.52), a benefit that was
  Landefeld 1995w3
  Counsell 2000w6
Total (95% CI)
Total events: 306 (treatment), 342 (control)
Test for heterogeneity: χ2=0.07, df=1, P=0.79, I2=0%
Test for overall effect: z=2.04, P=0.04
0.79 (0.56 to 1.12)
0.84 (0.67 to 1.04)
0.82 (0.68 to 0.99)
29.45
70.55
100.00
0.1 0.2 0.5 0 2 5 10
Study
Favours acute
geriatric unit
Favours
control
Odds ratio
(fixed) (95% CI)
Odds ratio
(fixed) (95% CI)
Weight
(%)
90/297
216/743
1040
Acute geriatric
unit group
101/285
241/733
1018
Control
group
No with event/
No in group
Fig 2 | Functional decline at discharge from hospital in randomised trials comparing acute
geriatric units with conventional hospital care
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marginally maintained three months after discharge
(fig 3). Results at discharge still held when analyses
were repeated includingnon-randomised studies (1.28,
1.12 to 1.47).
Acute geriatric units and conventional care units
showed no differences in frequency of admission to a
nursing home at discharge (0.76, 0.51 to 1.28) or three
months after discharge (0.90, 0.74 to 1.14).
Case fatality
No significant differences were found in case fatality
between acute geriatric units and conventional care
units either in hospital or three months after discharge
(fig 4). The results were similar in the randomised and
non-randomised studies, although in the randomised
studies case fatality at discharge ranged between 2.5%
and 9% whereas in the non-randomised studies it
exceeded 10%.
Length of hospital stay and cost of admission
All the included studies reported on length of hospital
stay, but threedidnot report dispersionmeasures.w1 w3 w11
The length of stay in the acute geriatric units was fewer
than 12 days, and fewer than nine days in the studies
published from 1995. In nine of the 11 studies a trend
was observed towards a reduced length of stay, of
6-39%.w1 w3 w5 w6 w8-w12 However, the reduced length of
stay was heterogeneous among studies; I2 was 49.4% in
the randomised studies and 74.1% in the non-rando-
mised studies. This heterogeneity limits firm conclu-
sions being reached on this outcome.
Data on the cost of hospital staywere reported in four
of the five randomised studiesw1 w3-w6 and in three of the
six non-randomised studies.w7 w8 w12 The US dollar was
used in all studies except for one that used Swedish
crowns, with the dollar conversion calculated accord-
ing to the exchange rate provided by the authors.w5
Although the data are difficult to interpret because they
did not allow cost effectiveness ratios to be estimated, a
slightly, yet significant, lower cost of hospital care was
found in acute geriatric units (combined mean differ-
ence −0.31, 95% confidence interval −0.52 to −0.09;
I2=0%).
Two randomised studiesw3 w5 provided data on
readmissions to hospital at three months after dis-
charge, and another randomised studyw6 and two non-
randomised studies reported on readmissions in the
month after discharge.w9 w11 Another two studiesw7 w12
provided data in a format that was not useful for
analysis. The combined odds ratio for readmission at
three months in patients discharged from acute
geriatric units compared with conventional units in
all studies was 0.93 (95% confidence interval 0.77 to
1.11) and in the randomised studies was 1.11 (0.92 to
1.35).
Sensitivity analysis
Separate analyses for the randomised studies and the
other studies provided similar results, except that the
reduction in hospital stay was larger in the non-
randomised studies. The analysis was repeated after
excluding the oldest studies (those published before
1995 and that lacked a geriatrician), and after assuming
adverse results in people lost to follow-up or lacking
data on outcomes.No substantial changes in the results
were found in any of these cases.
DISCUSSION
The results of this meta-analysis suggest that care of
older people (≥65 years) with acute medical disorders
in acute geriatric units leads to less functional decline at
discharge and a higher probability of living at home
after discharge. The effect of geriatric assessment has
been evaluated in different care settings.8 In the case of
patients admitted to hospital for acute medical
disorders, only the activity of multidisciplinary con-
sultation teams has been assessed, with no benefits
found for case fatality, functional decline, or living at
home after discharge.2 Since admission to hospital is a
risk factor for case fatality, functional decline, and
admission to a nursing home, any intervention that
helps reduce this risk is potentially important.19
The 18% reduction in functional decline associated
with acute geriatric units is similar to that found in a
study of patients aged 65 or more with acute medical
disorders who received physiotherapy within multi-
disciplinary care.11 Furthermore, the benefit of living at
home after discharge was comparable to that reported
in another study in the combined analysis of acute and
subacute hospital care units.2
This improvement in functional outcomes was not
accompanied by an increased rate of admissions at
At discharge
  Collard 1985w1
  Harris 1991w2
  Landefeld 1995w3
  Asplund 2000w5
  Counsell 2000w6
Total (95% CI)
Total events: 1229 (treatment), 1403 (control)
Test for heterogeneity: χ2=1.48, df=4, P=0.83, I2=0%
Test for overall effect: z=3.29, P=0.001
1.38 (0.96 to 1.97)
1.21 (0.70 to 2.08)
1.52 (1.06 to 2.18)
1.34 (0.88 to 2.03)
1.18 (0.92 to 1.51)
1.30 (1.11 to 1.52)
18.91
8.55
17.14
13.86
41.54
100.00
0.1 0.2 0.5 0 2 5 10
Study
Favours acute
geriatric unit
Favours
control
Odds ratio
(fixed) (95% CI)
Odds ratio
(fixed) (95% CI)
Weight
(%)
162/218
69/97
260/327
134/190
604/756
1588
Acute geriatric
unit group
340/502
114/170
233/324
143/223
573/743
1962
Three months after discharge
  Harris 1991w2
  Landefeld 1995w3
  Asplund 2000w5
  Counsell 2000w6
Total (95% CI)
Total events: 972 (treatment), 992 (control)
Test for heterogeneity: χ2=3.63, df=3, P=0.30, I2=17.4%
Test for overall effect: z=1.79, P=0.07
1.35 (0.79 to 2.29)
1.41 (1.01 to 1.96)
1.28 (0.86 to 1.90)
0.99 (0.78 to 1.25)
1.16 (0.99 to 1.37)
8.89
21.91
16.36
52.83
100.00
67/97
236/327
117/190
552/742
1356
106/170
210/324
124/223
552/740
1457
Control
group
No with event/
No in group
Fig 3 | Living at home at discharge from hospital and three months after discharge in randomised
trials comparing acute geriatric units with conventional hospital care
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three months or increased case fatality. Although the
tendency towardsahigherprobabilityof livingat home
wasmaintainedat threemonths after discharge froman
acute geriatric unit, the reduction in functional decline
was seen only at discharge; thus future studies should
examine whether it persists in the medium term. We
did not find a reduction in case fatality either at
discharge or at three months follow-up. This is a
common finding in studies of very old (frequently aged
80 or more) or frail people. In fact, several authors and
older people too feel that improving case fatality at the
expense of disability and dependence should not be
considered an optimal outcome.2 20
Characteristics of acute geriatric unit
The studies reviewed provide limited information
about the characteristics and form of operation of the
conventional hospital units. This is important because
the effect of acute geriatric units is measured by
comparison with these units and could vary locally
depending on the characteristics of conventional
hospital units. Although the acute geriatric units in
this review all included therapists as part of the normal
working team (table), in general theydidnot havemore
staff than the conventional units, so that the differences
between them seem to centre on specialisation and
organisation of work. The distinctive feature of acute
geriatric units is the comprehensive geriatric assess-
ment and care focusing on patients’ needs, inter-
disciplinary work carried out by a core team of
professionals (geriatrician, nursing staff trained in
geriatrics, therapists, and social worker), and early
planning of discharge. Other studies have evaluated
partial aspects of this specialised care, such as early
discharge planning or physiotherapy alone,10 11 with-
out finding conclusive results, indicating that the
benefit may derive from a combination of these inter
ventions.2 Specialisation in the care of elderly people
and formal interdisciplinary meetings (ranging from
once a week in three studies to more than once a week
in five studies) may contribute to the benefits of care in
acute geriatric units, as has been shown in patients with
stroke or hip fracture.21 22 Another aspect of acute
geriatric units that might contribute to their effective-
ness, compared with the lack of benefits from geriatric
consultation teams, is direct responsibility for the
patient, which ensures compliance with diagnostic
and therapeutic recommendations and the implemen-
tation of the care plan.2w29
In general the working method of the acute geriatric
unit is similar to that of the geriatric evaluation and
management unit, althoughmore intensive. These two
units complement each other in providing care; in
some places, such as the United Kingdom, services
may even be found where care in the acute hospital
phase is complemented by subsequent care in the same
unit topromote functional recoveryand returnhome.23
The benefit of care in the subacute phase is better
established, however, since geriatric evaluation and
management units are the units most often studied in
evaluating the impact of comprehensive geriatric
assessment in hospital.2 8 Separate analysis of inter-
vention in the acute hospital phasemakes it possible to
assess the impact of early specialised intervention in
older people. The incidence of functional decline is
highest in this early phase,14 24 which increases the risk
of admission to a nursing home and death.25
Patients and case mix
The operational definition of acute geriatric unit used
in this reviewwas inclusive, allowing information to be
combined across healthcare systems in different parts
of the world. This serves to increase generalisability of
results while retaining internal validity, because meta-
analytic techniques ensure that the data for each acute
geriatric unit are compared only with those of the
standard care group in each trial. A potential drawback
of combining data across healthcare systems is that our
results might not apply to those systems where
standards of care had evolved substantially from
those prevailing when trials in this review were done.
The operational definition of acute geriatric unit also
allowed for variation in the case mix between units,
resulting from the existence of other specialised units,
mainly intensive care units and coronary units, which
attend to patients who would otherwise be cared for in
acute geriatric units or transferred to other hospitals. In
fact, in three of the randomised trials in this review, the
hospitals had specialised units distinct from acute
geriatric unitsw3 w5 w6; also certain variation between
studies was seen in the diagnostic groups at admission
(table). The influence of the case mix on the
In hospital
  Collard 1985w1
  Harris 1991w2
  Landefeld 1995w3
  Asplund 2000w5
  Counsell 2000w6
Total (95% CI)
Total events: 69 (treatment), 108 (control)
Test for heterogeneity: χ2=5.10, df=4, P=0.28, I2=21.6%
Test for overall effect: z=1.15, P=0.25
0.45 (0.21 to 0.98)
1.30 (0.50 to 3.35)
0.99 (0.55 to 1.78)
1.59 (0.54 to 4.67)
0.74 (0.42 to 1.31)
0.83 (0.60 to 1.14)
26.76
8.63
26.28
6.22
32.10
100.00
0.1 0.2 0.5 0 2 5 10
Study
Favours acute
geriatric unit
Favours
control
Odds ratio
(fixed) (95% CI)
Odds ratio
(fixed) (95% CI)
Weight
(%)
8/218
8/97
24/327
8/190
21/767
1599
Acute geriatric
unit group
39/502
11/170
24/324
6/223
28/764
1983
Three months after discharge
  Harris 1991w2
  Landefeld 1995w3
  Asplund 2000w5
  Counsell 2000w6
Total (95% CI)
Total events: 224 (treatment), 250 (control)
Test for heterogeneity: χ2=3.11, df=3, P=0.37, I2=3.6%
Test for overall effect: z=0.51, P=0.61
0.68 (0.35 to 1.32)
1.03 (0.70 to 1.51)
1.51 (0.77 to 2.95)
0.90 (0.69 to 1.17)
0.95 (0.78 to 1.16)
11.09
25.74
6.98
56.20
100.00
15/97
66/327
21/190
122/767
1381
36/170
64/324
17/223
133/764
1481
Control
group
No with event/
No in group
Fig 4 | Case fatality in hospital and three months after discharge in randomised trials comparing
acute geriatric units with conventional hospital care
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effectiveness of acute geriatric units shouldbe apriority
for future research.
The randomised studies in our review selected
patients based on their age (generally ≥70 years). It
has been suggested that those patients who will benefit
most from acute geriatric units are the frailest elderly,
regardless of the condition leading to admission.2 3Our
analysis did not allow us to draw such conclusions,
although inmost studies evaluated the mean age of the
intervention and control groups exceeded 80 years.
Four studies reported baseline dependency in at least
onebasic activity of daily living,which rangedbetween
40% and 60%.w3 w5 w6 w10 Advanced age and depen-
dence in basic activities of daily living are indepen-
dently associated with a higher risk of adverse events
during hospital stay and of greater functional decline at
discharge.19 24 25 However, only two studies evaluated
the incidence of functional decline in people older and
younger than 80 years, and in those who were
independent or with some dependence in basic
activities of daily living. In both studies the benefit of
the intervention was observed in all patient sub-
groups.w3 w10
Limitations of the study
This review has some limitations. The number of
randomised trials included is small, and the findings of
this studymight reflect usual clinical practiceuntil 2000
(date of the most recent randomised study in this
review). Thus the effect of acute geriatric units
compared with conventional hospital units may have
changed, as occurred when the results of the first
clinical trials of geriatric evaluation and management
units were compared with later ones.w38 However,
more recent controlled studiesw9 w10 w12 suggest that the
differences between acute geriatric units and conven-
tional unitsmay still remain. It could be argued that the
lack of randomised controlled trials since 2000 is due to
acute geriatric units having become the norm for care,
so that there are presently no standard hospital care
units with which they can be compared. We do not
believe this is the case, however, because acute geriatric
units are far from widespread in many settings and
countries,13 26-29 and recent research agendas have
explicitly recommended to test the effectiveness of
this type of care.30 In our view the theoretical and
practical difficulties of doing these trials might justify
the paucity of research in this field. Finally, the studies
evaluated do not provide data on the components of
the intervention responsible for the benefits observed,
nor do they permit us to draw firm conclusions on the
effect of acute geriatric units on other relevant out-
comes in the medium and long term, except for
returning home to live.
Conclusion
In conclusion, acute geriatric units reduce functional
decline at discharge and increase the probability of
living at home at discharge and at three months after
dischargewithout increasing case fatality or the costs of
hospital care. Research should focus on the impact of
acute geriatric units on functional decline in the
medium term and should try to identify the specific
activities associated with this effect. The methodologi-
cal qualityof investigations shouldalsobe improvedby
giving priority to randomised studies, and efficiency
should be evaluated not just by carrying out cost
analysis but alsoby calculating cost effectiveness ratios.
Finally, larger sample sizes may be needed to evaluate
the impact of acute geriatric units on case fatality.
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